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© Preformable catheter assembly and stylet therefor. 

© A stylet for a catheter comprises a malleable wire having 
a plastics cover. The cover increases the effective diameter of 
the stylet without substantially altering the malleability 
thereof. A catheter assembly incorporating the stylet is 8lso 
disclosed. The catheter and stylet may have releasable 
latching means therebetween. 
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PREFORMABLE CATHETER ASSEMBLY AND STYLET THEREFOR 
This invention relates to a preformable catheter 
assembly and a malleable stylet therefor. 

Cardiopulmonary bypass vascular catheters, for 
example, left atrial or left heart vent and left 
ventricular vent catheters, are used to drain fluid from 
the left ventricle to prevent excessive pressure build-up 
in the left heart portion during bypass surgery. Such 
catheters are often inserted with the aid of a stylet and 
may be preformable to a desired profile. The left atrial 
vent catheter may be inserted through the right superior 
pulmonary vein, left atrium, and mitral valve, and into 
the left ventricle. The left ventricular vent catheter 
may be introduced directly into the left ventricle 
through the ventricle wall. After insertion, the stylet 
is removed from the catheter and the catheter is 
connected to an extracorporeal system that includes 
artificial heart and lung apparatus. 

Hitherto many such catheters have been made of 
polyvinyl chloride (PVC) for use with a rigid plastic 
stylet or with a malleable wire embedded in a sidewall of 
the catheter. However, since heart surgery is now being 
performed at relatively low temperatures, conventional 
PVC catheters have become less desirable because they 
become relatively rigid and less flexible at the lower 
temperatures making the catheter more difficult to 
manipulate during insertion and removal from the patient. 
Also, with relatively stiff catheters there is greater 
risk of damage to the heart during the operation. For 
this reason, such catheters have more recently been made 
of silicone rubber which is soft and supple, and these 
characteristics are substantially unaffected by the low 
temperatures encountered during surgery. Because 
silicone rubber catheters are soft and supple, there is 
less chance of damage to the patient during insertion and 



0242985 

- 2 - 

removal of the catheter as well as during the operation. 

If the diameter of the stylet is excessively 
small, it may kink and bend in the catheter making the 
manual preshaping of the catheter less accurate or 
controllable. Stylets have been formed of closely coiled 
stainless steel wire so that the stylet has a 
substantially larger diameter than that of a straight 
wire in order to more nearly fill the catheter lumen. In 
this way, the stylet can have a sufficiently large 
diameter relative to the catheter lumen so as to produce 
-a catheter having sufficiently good handling and shaping 
characteristics, and yet have a high malleability due to 
the small diameter of wire used in the coiled stylet. 
However, coiled stainless steel wire stylets are 
relatively heavy and expensive compared to straight wire 
stylets. 

Catheters having a malleable wire embedded in the 
sidewall of the catheter have been used to allow shaping 
of the catheter prior to insertion but the suppleness or 
flexibility of such catheters while in the heart and 
vessels of the patient are limited by the presence of the 
wire which cannot be removed from the catheter. 
Non-malleable plastic such as nylon or high density 
polyethylene rods have been proposed as stiffeners but 
are generally limited to catheters that do not require 
manual preshaping. 

It is therefore an object of the present invention 
to provide a malleable catheter assembly having a 
removable stylet which overcomes the aforementioned 
problems. The invention also provides a novel malleable 
stylet. 

According to the invention there is provided a 
stylet for a catheter and comprising a malleable wire 
having a cover of plastics material. Such a cover 
increases the effective diameter of the stylet without 
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substantially affecting the malleability of the wire. 
The cross- sectional area of the cover may be greater than 
the cross-sectional area of the wire. Preferably the 
cover is a tubular extrusion or sleeve into which the 

5 wire is inserted? the distal end of the sleeve is closed 
by, for example, heat sealing. 

In a preferred embodiment the wire is of aluminium 
and the cover is of polypropylene. The outer diameter of 
the stylet is preferably at least 60% of the diameter of 

-JO the catheter lumen. 

The stylet may have a handle which, with the 
cover, completely encases the wire. 

The invention also provides a catheter assembly 
including the stylet aforesaid and a catheter of silicone 

15 rubber. Releasable latching means may be provided 

between a handle of the stylet and the proximal end of 
the catheter to hold the stylet in the catheter during 
the insertion procedure. The latching means preferably 
comprise hook means on the handle which releasably engage 

20 a flange of a connector for the catheter. The hook means 
may be a flexible arm moulded integrally with said 
handle. 

Other features of the invention will be apparent 
from the following description of a preferred embodiment 
25 shown by way of example only in the accompanying drawing 
in which:- 

Figure 1 is a longitudinal cross-section through a 
cardiopulmonary left atrial vent catheter assembly in 
accordance with the present invention; 
30 Figure 2 is an enlarged cross-section taken along 

line 2-2 of Figure 1 ; 

Figure 3 is a longitudinal cross-section through 
the stylet of Figure 1 ; and 

Figure 4 is a side elevation on a slightly reduced 
35 scale of the catheter assembly of Figure 1 but after it 
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has been manually formed into a curved configuration. 

Referring now to the drawings r and particularly to 
Figures 1 and 2, there is shown a cardiopulmonary bypass 
vascular catheter assembly including a left atrial vent 
catheter 12 and stylet 31. 

Catheter 12 includes a flexible tube 16 which is 
preferably formed of an elastomer such as silicone 
rubber, so that the tube is soft and supple. Tube 16 is 
provided with a conical or radially outwardly flaring 
funnel connector 18 at the proximal- end of the tube which 
receives one end 20 of a double-ended tube connector 22. 
The lumen 23 of the tube 16 is closed at the distal end 
by a catheter tip 24 having a smoothly rounded outer 
surface. Adjacent the distal end of tube 16 are a 
plurality of eyes or openings 26 extending through the 
sidewall of the tube 16. The funnel connector 18 may be 
formed of a suitable material such as silicone rubber and 
is connected to the tube 16 by an adhesive or bonding 
agent. The end 20 has tapered portions tapering inwardly 
in the distal direction and is connected to the funnel 
connector 18 by a tight frictional engagement fit. The 
tip 24 is also preferably of silicone rubber and is fixed 
to the distal end of tube 16 by a suitable bonding agent , 
for example, a silicone adhesive. The tube connector 22 
has a proximal end 28 which has portions tapering 
inwardly in the proximal direction and is adapted for 
frictional connection with tubing (not shown), such as 
tubing of an extracorporeal artificial heart-lung system. 
The connector 22 has a bore 30 extending through it which 
is in fluid communication with catheter lumen 23. 

As seen also in Figure 3, the stylet 31 comprises 
an inner stylet rod or wire 3 2 extending within an outer 
covering 34 which may be a separately formed sleeve. The 
proximal ends of the stylet wire 32 and the covering 34 
are fixed to and within a stylet handle 36 which may be 
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formed or moulded of a suitable plastic such as 
polyethylene or the like. The stylet wire 32 and 
covering 34 may be insert moulded in handle 36 during the 
moulding process. The stylet is shown as having a pair 

5 of crimps 38 with the proximal end of tube 16 extending 
over the distal crimp. The proximal end of covering 34 
is thus closed to the atmosphere. A spherical distal end 
tip 40 is provided at the distal end of covering 34. The 
rounded tip 4 0 may be formed by melt forming the distal 

10 end of sleeve 34. Tip 40 closes the distal end of sleeve 
34 to atmosphere and ensures that the distal end of wire 
32 does not pierce the catheter 12. Thus r the entire 
wire 32 in the construction shown is completely enclosed 
by the covering 34 and handle 36, the covering completely 

15 enclosing the free surface of the wire while the handle 
covers the proximal end portion. 

Handle 36 has a distal portion 4 2 which slidingly 
fits into the proximal end 28 of tube connector 22, and a 
proximally extending integral fixed arm 44. The handle 

20 has a pivotal latching arm 45 connected intermediate its 
ends to t;he arm 44 by an integral .resilient connection 
46. The arm 4 5 has a latch 47 at the distal end that 
co-operates with an integral annular flange 4 8 on the 
tube connector 22. Arm 45 has an end portion 4 9 

25 extending proximally from the resilient connection 46. 
The stylet, handle 36 is shown in Figures 1 and 4 in the 
latched condition with the latch 47 engaging the distal 
side of flange 48 to prevent proximal movement of the 
stylet 14 relative to the catheter 12. When in the 

30 latched condition, the stylet 14 extends to the distal 
region of catheter lumen 23 as shown in Figure 1 . In 
this way, the stylet 14 is maintained in its desired 
fully inserted condition in catheter 12 so that the 
catheter and stylet can be inserted into a patient 

35 without the stylet moving longitudinally relative to the 
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catheter and the distal end of catheter 12 bending 
excessively. When it is desired to remove the stylet from 
the catheter 12, the proximal end 4 9 of the latch arm 4 5 
may be moved toward the arm 44 , such as by pinching end 
49 and arm 44, to unlatch the latch 47 from flange 48. 
This allows the stylet 14 to be withdrawn proximally from 
the catheter 12. 

Stylet wire 32 is formed of a suitable malleable 
metal f such as aluminium or stainless steel, preferably, 
it is formed of solid aluminium. The covering 34 is 
preferably a plastic material and polypropylene is 
especially preferable because of its desirable- 
characteristic of being readily slidable without undue 
force from its fully inserted condition as shown in 
Figures 1 and 4 to a fully removed condition (Figure 3). 
Covering 34 may be made of other materials such as high 
density polyethylene, polytetraf luoroethylene, 
fluorinated ethylene propylene or polyacetal in some 
catheters. 

The stylet covering 34 may be a sleeve of plastic 
material such as an extruded sleeve of polypropylene, 
alternatively," the covering 34 may be a coating applied 
in liquid form and hardened or applied in any other 
suitable manner. Where an extruded sleeve is used, the 
diameter of the sleeve should be slightly larger than the 
wire to permit insertion of the wire into the sleeve 
during manufacture. 

In use, with the stylet in place in catheter 12 as 
shown in Figure 1 , the surgeon may manually curve or bend 
the assembly into a desired configuration for insertion, 
tip first, into the patient. Once catheter 12 is in its 
desired location, the stylet 31 is unlatched from 
connector 22, and withdrawn from catheter 12 and the tube 
connector 22 while maintaining the catheter tip 24 and 
openings 26 in position. 

Catheter 12, being pliable and formed of a soft 
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material, such as silicone rubber, is substantially inert 
to the body and there is less chance of damage to the 
patient than when catheters of more rigid materials are 
employed. The malleable stylet 31 can be readily bent by 
the surgeon into the desired shape with the pliable 
catheter tube 16 taking on any shape that is assumed by 
the stylet wire. Since the stylet 31 is capable of being 
easily deformed and maintains its deformity permanently 
or until reshaped, the supple catheter 12 surrounding the 
stylet is, of course f similarly deformed or shaped and 
remains deformed by the stylet. At the same time, the 
stylet 31 causes the assembly 10 to be sufficiently stiff 
so as to be inserted or worked into its desired final 
location within the patient without an undesirable amount 
of effort. As previously mentioned, the rounded tip 4 0 
of stylet 31 aids in ensuring that the soft silicone 
rubber catheter tube 16 is not inadvertently pierced by 
the stylet wire 32 during typical insertion procedures. 
Since the stylet wire is completely enclosed by the ; 
covering 34 and the handle 36, blood cannot contact the 
metal wire. 

It has been found that when the covering 34 is of 
polypropylene, the stylet readily slides on the silicone 
rubber sidewalls of lumen 2 3 substantially without 
sticking and even though the stylet and catheter may be 
curved or bent. This allows the stylet assembly 14 to be 
easily removed from catheter 14 while maintaining the 
catheter 12 in place within the patient. By employing 
the covering 34, the diameter of the stylet is 
effectively increased without increasing the size of wire 
32 and thereby decreasing the malleability of the stylet. 
The stylet should be slightly less in diameter than the 
catheter lumen so that no undue effort is required for 
removal. By employing a stylet of relatively large 
diameter, such as stylet 31, good bending and insertion 
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control characteristics with less flexing of the catheter 
relative to the stylet are obtained. 

In the preferred embodiment a catheter and stylet 
assembly included a silicone rubber catheter having a 
lumen with a diameter of about 3.05mm and a stylet having 
an outer diameter of about 2.54mm. The stylet had a 
solid aluminium wire having an outer diameter of about 
1.57mm and a covering sleeve cut from extruded 
polypropylene tubing having an inner diameter of about 
1.70mm and an outer diameter of about 2.54mm, these being 
nominal values. The outer diameter of the wire is 
slightly less than the inner diameter of the covering to 
allow insertion of the wire into the covering during 
manufacture of the stylet* Thus, while the outer 
diameter of such wire was only about one-half of that of 
the catheter lumen, the overall outer diameter of the 
stylet , including the polypropylene covering, is about 
83% of the diameter of the catheter lumen and provides 
good handling characteristics. About one-third of the 
diametral thickness of the stylet, is provided by the 
cover, and the cross-sectional area of cover is greater 
than that of wire. The above stylet may be used with a 
large catheter such as one having a lumen with a diameter 
of about 4.12mm. In this case, the diameter of the 
stylet is still more than one-half of that of the 
diameter of the larger catheter lumen and functions 
satisfactorily. 

In the case of a left ventricular vent catheter, 
the catheter and stylet assembly can be made identical to 
assembly 10 except that the catheter holes will not 
generally be placed as far from the distal end of the 
catheter as they are in a left atrial vent catheter. 
Also, depending upon the use to which the catheter is to 
be put, the catheter tube material may be of a suitable 
thermoplastic polyur ethane, latex rubber or the like 



S-7091 

0242985 



9 - 



instead of the preferred silicone rubber. It should be 
understood that although the invention has been described 
with reference to the illustrated embodiment/ 
modifications thereto may be made without departing from 
the scope of the invention which is limited only by the 
claims appended hereto. 
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CLAIMS 

1. A stylet for a catheter and comprising a 
malleable wire having a cover of plastics material. 

2. A stylet according to Claim 1, wherein said 
5 cover is a sleeve having a closed distal end. 

3. A stylet according to Claim 1 or Claim 2, 
wherein said wire is of metal and said cover is of 
polypropylene . 

4. A stylet according to any preceding claim, 
10 wherein said wire is of aluminium and solid in 

cross-section . 

5. A stylet according to any preceding claim, 
wherein the cross-sectional area of said cover is greater 
than the cross-sectional area of said wire. 

15 6. A stylet according to any preceding claim and 

having a handle, said handle and cover completely 
encasing said wire. 

7. A catheter assembly comprising a stylet v 
according to any preceding claim and a catheter of 

20 silicone rubber. 

8. A catheter assembly comprising a stylet 
according to Claim 6, and a silicone rubber catheter 
having a connector at the proximal end thereof, latching 
means being provided between said connector and stylet 

25 handle. 



9. A catheter assembly according to Claim 8, 
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wherein said latching means comprise hook means of the 
handle releasably engageable with an annular flange of 
said connector. 
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